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4 CHEMICAL 1, SOLVENT 

5 CHEMICAL 2, SOLVENT 

12 Ar (CARRIER GAS), N2 (CARRIER GAS) 
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(57) Abstract: [PROBLEMS] A vaporizer 
for CVD, a solution vaporizing CVD system 
and a vaporization method for CVD in which 

continuous use time is prolonged by suppressing 
clogging of solution piping, or the like. 
[MEANS FOR SOLVING PROBLEMS] The 
vaporizer for CVD comprises a plurality of 
material solution pipe lines (1, 2) for supplying 
a plurality of material solutions separatedly, 
a carrier gas pipe line (3) arranged to surround 
the outside of the plurality of material solution 
pipe lines (1,2) and feeding compressed carrier 
gas respectively to the outsides of the plurality 
of material solution pipe lines (1, 2), a pore 
provided at the forward end of the carrier gas 
pipe line (3) while being spaced apart from 
the forward end of the material solution pipe 
lines (1, 2), a vaporization tube (13) connected 
with the forward end of the carrier gas pipe line 
(3) and linked to the interior of the carrier gas 
pipe line (3) through the pore, and a heater for 
heating the vaporization tube (13). 
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[0002] 1970^m:d^h"^Mi^MM^^MAU^^nf'CVJ:)(chemical vapor deposition)^ 
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o ^:lx\ m^%it^cYr>m{fjim Flash cvD^fe)^$gffl-rsr^t^j;oT. mmn. 
w-unsBT<DM^nm.nm^jmm-^^t\z.n^xm^xm.^±\^f^. ^in^mm^^ 

ISIF' 96 ("Performance of SrBi2Ta209 Thin Films Grown by Chemical Vapor 
Deposition for Nonvolatile Memory Applications". C.lsobe,H.Yamoto,H.yagi et aljQ^" 
Internatinal Symposium on Integrated Ferroelectrics. Mar. 1996) \Z.^^\^X^ 
#^'[l^^yFeRAM-LSI(D^p1:{b(D^tg'|4^W-e|nfe-C||fiELfcio 
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2(#^2002-105646-^^$S) iC|i^^tLTV^6o 
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[0009] SBT#flI^^fiSci-S/cfe(7)SJS^Kf*^ Sr(DPM) ,BiPh ,Ta(Oet) ,Sr[Ta(OEt) 

2 3 5 5 

(OC H OMe)] ,Bi(OtAm) ,Bi(MMP) #i^Sr[Ta(OEt) (OC H 

242 33 524 

OMe)] +Bi(MMP) ^m^^^t. 320"420°CcD{mT^ift3gJta(5-100nm/min) 

2 3 

Sr[Ta(OEt) (OC H OMe)] +Bi(MMP) ^fflV^^i!. ^Spa^MBf^T? g M-^>9UTb^ 

5 2 4 2 3 

5c ^(Dmm^m^'^^L-X^fct^^. J^HJ*. Sr[Ta(OEt) (O C H OMe)] + 

5 2 4 2 

Bi(MMP) (75f§W^Sr^t&T?B^t"5^^Sr[Ta(OEt)5(OC H OMe)] .irBi(MMP) ;5^^JSU 

3 2 4 2 3 

o 

[0010] |l|4{i, Sr[Ta(OEt) (OC H OMe)] (DTG CHART(Ar 760/10Torr,O 760Torr)^^ 

5 2 4 2 2 

Sr[Ta(OEt) (OC H OMe)] ©K;jSfSr30°Cd^fe600'C^-eiOt:/^c7)#ffi.3iS-e# 

5 2 4 2 

Sr[Ta(OEt) (OC H OMe)] ft. T/V=iV#ISM-eiOTorrc7)J±;OTi-*3V^T. ^220 

5 2 4 2 

[0011] 1115ft, Bi(OtAm) (DTG CHART (Ar 760/10Torr,O2 760Torr)^^f STfeSo - 

3 

(Dmn. )±tl^^760ToTT, ^»;iSiOOml/5>(7)r/l^ri>#|g^-T?Bi(OtAm) (DW^ 

3 
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^{b^^-f-^'^^lia^^LTV^So :iCOm'A^^. Bi(OtAm) fi. T/V=fV#ia^-C10 

3 

[0012] Il|6{^. Bi(MMP) (DTG CHART (Ar 760/10Toit,O2 760Torr)^^-rEll?feSo ^CO 

3 

Efi. i±;^;iS760Torr, r7ft*;^)Si00ml/^(Z)T/l^=i'V#HM-T?Bi(MMP) (Z)f^3f4^ 

3 

'fb^^-ri^^^7123^^LTV^5, Bi(MMP) r/V:^V#H^t?10To 

3 

[0013] UlTfi, Bi(OtAm) /Sr[Ta(OEt) ] U^i^(DTG CHART (Ar 760/10Torr,O2 

3 5 2 

TeOTorr)^^-!-^!"^^)^^ rcD|El^^^ iE;^;i5760Torr, ^5fL»:^SiOOml/^(DT7^=f" 
^^#ffl^-eBi(OtAm) /Sr[Ta(OEt) ] ^^#:(DK5^^30t:/5^fe600°C^-eiO°C/^ 

3 6 2 

orr. ijfS»:dn00ml/5><^^*#ffl^'etfjfEf^^4^30°C^^fe600°C^-t:10°C/^ 
(Z)#?a7gSi?M^i±fcJ^'^(D|^;3js|-M*(D^fb^^-ri5^^9:7i33^^b^^ r 
(Dm-^^hBi(OtAm) /Sr[Ta(OEt) ] m^W^^-i. T/U=I>^mm%TX300°C&.±^Xj]U 

3 6 2 

[0014] i^±(D^t^^h. Sr[Ta(OEt) ] Bi(OtAm) fi. ^i^Xnm^ 100% 

6 2 3 

[0015] #l|#'l4S'fb(Z) i^H«. El8t::^i-NMR(H(0^^^*Bi)#'l4;?)>p3^;?)^6o 

Bi(OtAm) i:Sr[Ta(OEt) ] ^U-^-T^t. mcf^NMRS^i^^m^^n^^^l^^^'Om 

3 6 2 

[0016] |l|9{i, Bi(MMP) /Sr[Ta(OEt) (OC H OMe)] U^W^(DTG CHART (Ar 760Torr)^ 

3 5 2 4 2 

Bi(MMP) /Sr[Ta(OEt) (OC H OMe)] M'^#:»^3^4^30°C;5>e)600''C^T?10°C// 
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. Bi(MMP) /Sr[Ta(OEt) (OC H OMe)] m^m>. 8O%@SL;0^#||b/i<7^^5*;as 

3 5 2 4 2 

[0017] HlOfi. BiPh (DTG CHART (Ar 760/10Torr,O2 760Torr)^^-f |g|-TrfcSo ^(^0 

3 

3 

3 

[0018] mil {1, BiPh /Sr[Ta(OEt) ] ;fM^#:cDTG CHART (Ar 760,0 760Torr)^^-f-|l| 

3 6 2 2 

iE;fj;iS760Torr, i5fL»:dUOOml/^(DT7WriV#HMTBiPh 

3 

/sr[Ta(OEt) ] m^i^(Dnn^3ox:f)^ib6oo°c^xnox:y^(Dm^i&&-^'M-U^ 

6 2 

5>c7)^j^#H^-ctfifEf^f4^3or/0^^6oor^T^ior/5>(^#^a7tit-c#?a^ 

3 

/Sr[Ta(OEt) ] m-^W-i-i. m280°CXm^l00%^m-i-^Wl^:d^^o 

6 2 

[0019] mi 2(i, Mixing Stability of BiPh3 & Sr[Ta(OEt)6]2 (NMR) #'|4^^i-|l|"^^&6o ^ 

(Dmf)^hli. BiPh /Sr[Ta(OEt) ] ?^^#:(Cfi. §Tfcf£m'S(D^f^^^^^htlt^\\ 

3 6 2 

mi3{*>BiPh TG-DTA CHART (O 760Torr)^^-i-mXh^o ^(^Ml^^-^Xo 

3 2 

BiPh (Dm'itRJt-n, 465t:-e®#^c -tLf*^ Sr[Ta(OEt) (OC H OMe)] (D259 

3 5 2 4 2 

Bi(MMP) CD209°C. Bi(OtAm) (D205°C\^it.^X . ^itU&f)^Wiir^^^<^X\ U 

3 3 

[0020] Bi(OtAm) m>180ppm<D7k^\^^-oX. MtK^MRI^^^^M^^o ^Hl^. 

3 

Sr[Ta(OEt) (OC H OMe)] ;an650ppm(D^^J;ij:oT. Bi(MMP) ;?)m70ppmcD7X 

5 2 4 2 3 

^\zi.-DXM7K^mR}^^-Am%^(DKi:t^x. mm\^^\^7K^immx^<o. 

Bi(OtAm) (DSl'9&V^«bV^*^^bTV^ac 7K^ii!J^--f^^ir^(DX\ 7k:^t 
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Bi(otAm) j^s^jsb. i'fm^tifcBimimmm^mAfi-^nmm^'it^^mi^ 

3 

[0021] #fF^ifel:#W2000-216150-^<2^# (^76-1178^^. ||145-||167^^. 
#ff^jS^2:#r?S2002-105646-^^# (^13-1114^^, 02) 

#f«, ^iiit«3tit^s3i<^ }^?50<#(DPB^M^sfci9, mm^ti-immtn^hti^o 

mm^j^m^immmm(Dmmmms.v^\^^mi^xw^'t^mm(Dmfmmm 
mm^mm^mm^^vr^^^^mmmm(Dm'i^mm'tti^^titm^^^m\^x 
mm^j^wc^x^j^wii^nf^LmBmm-mmmt'r^mmt. 
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[0025] ±mcvDm%itm^xrnt. mm(Dmnmmm^^mnx\^^^fc}^. mm(Dm 

[0026] -^fc. :^mm\^^^cvr>mmtm^m^x. mni^Wcm^mmMHtmneMm. 

[0027] ^/c, ^mm\^^^cvr>mmt^i^^^ ^t, mm^Mmm^uit-r^m. mmn 
[0028] ^mmKm^cvum^itmt. mm(DWM^m^s.^^^z^mvxm'^'r^mm 

[0029] ^mcvDmMitm^xtiit. M^(Dm'^mmmnm^mi'fx\^ ^^ta^. mm(D 
mm^m^K\^^\^i^mvxi^wcmm'i^'r^^t7!)^x^^. ^ni^^<o. mm<Dmm- 
'Mm^mm'^mx^t^R}t^^m^-r^t^P5±x^. mnmmm^^^x n 

-r^^t^m^tx^^o ^/c. mm(DmwmmmmW(D^^^^-rVT^'^mmwx 

mu 't(Drmm\mmmm^^^mm^mi~fx\^^^. o^d. mfmmmmm 
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. mmmji^m^xmmmtmi^mA^ti. mmmm^\^^^xMm^tix%it 
^th:6h(Dx^^o ^nKxv. Mii'^mjiH^^comtm^^^^xwMm^'p(Dm 
m(Dwmt'r^^t^mmx^:6fc}^.mm-Mm7f)MtmR}t^^m^'r^t^m^ix 

[0032] ^fc. :^mm (C#§CVDffl^'fb^t^*5V ^T. BfrfBlSiS:(DiE^?§?^f^ , Sr[Ta (OE 
t) (OCHOMe)] ^mMi^M'^Vf^h(Dt.Bi(MMP) ^mm^m^L-t^h(DX^ 

5 2 4 2 3 

'0. mm^^})T:^^:^nT/u=iiy:^^:^Xi~xmm:^^^Xh^:ith^mxh^o 
[0033] ;*:^§a(i#.5^|^M'fL5S:CVD^e{i, tij|B(DCVD^M'fb^(^V^-f 

mmmtwxmt^nfcmnmm^m^^xj^m-r^^t^wmt'r^o 

\^^-m$\^x^^mmm'^^um^^m^xM^vxmm^^vr:ff:^^\:imtmm 

[0036] ^fc. J^#5CVDffiM'fb;^fe(^*5V . trj|S«(Dj^5|sf^lK^^-^L 
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[0037] &^±mmvfc^^\^^mmi^^m'f. mmmwrni^^^sn^ n m^'o^nMvxmm 

[0038] &.r. mm^0mi.x:^mmmm(Dj^miz-:i\^^xmm-r^o 

^^6^ (^^-r if ffi 0 -efcSc 
[0039] 01 (a) , (b) \z.7f^-rxo\^^ cwYy^m^m-±m\'BLa%'Z(DMMwm.mum\, 2 
^^uTi/^s. mi(Dm^mmmumi\-^m2(DW-Mmmmum2\z.mm[^xm'f\^ 

m2(DWMmmmu^2(D^'^^tm\^^^^^<'ff^^^nx\^^. 0^(9. 
2(Dim3^4j§TOiawi, 2fi=¥-^'yT:;^f^ffliaW3(Drt§ist^ff A$n-r^6'9. miJSLXi 
m2<DmMmmmmmi, 2^m^i:o\z.^-r')T-ff:^mn^m^tm)^^nx\^^. 
[0040] m ojm^^^i^ffiiaw i(DmmM\-i^^^7vi:^xj-mm^^m-r^^i(DmmmmA 

\^m^^f\^X\^^o ^lcD#fc^«t*4fi^^yl;/^(M;t«~Sr[Ta(OEt) (OC H OMe 

5 2 4 

2 
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[0041] m2(Dmfmmmnm2(Dmi^mi-i^^:^/^2&ximM^w^'r^m2(Dm'^mm5 

3 

mmtm\(Dm'^mtm2(Dmw^mmm^2t(Dm\a-iyVh-y'9R-(j-^:^-7u^ 
mmmw2t(Dmxmmt^^:fy7^2^^^mm^)-r^^^i^^.^^x\^^^o 
mi2ic^m^nx\^ m3(Dm'^mmi2nT/u=f>^^^ cat) ^w^-r^smmut 

2 

[0043] ^-YyT;^;^ffliE^3(D^«tc«M'ft:Wi3c7)— i^;as^^$;rL-cv^5o =^^yT;^^;^ 
i^tt?3:n-r43'9. ^(D}i—^—\^^^x%i\:mi3^mx.\-t270°cumz.mWiir^^o 

[0044] 'miRx^^2(Dmmmmwmi, 2^fh^fh(D%m\'mmmit^^mm-^fhx\^^ 

ia.(D^1^tmUU^t(Dm^\-ij;^mMi4.tm\-fh^x\^^. ::(D5>m§l5i4fi. 

[0045] ±Mcv'Dmm\^^(DW}m^-^\'^xmm'r^o 
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(D!±t] 1 (Dmw^m w i ^-wi^So m i (Dmn^m x. sr [Ta (oe 

t) (OC H OMe)] tmM^m^Vtch(D^'^^o ^fc. /^/l^:/8^MttT^2©#t|^ 

5 2 4 2 

3 

, ^vi-y^io, ii^mifxms(Dm'^mmi2f}>h^-rvr^'^^m^(DUMRx^}±ti 
[0046] ^v^T^ mi(DWMm^nmi(DWMmmumi^m-^x':7^Wi.^n^\^Wi^^t(. 

[0047] ^v>T\ '7^w^iAx-^-^vr-ff^^K^7^m.^nf-mii^x^m2(DmM^mm^^^ 

Torr-efe5cD(C^U ^t^f|314^cDi±;^/fif^iJ^fil500— 2200Torr-Cfe5o ^» 

}:l^<5v^TM(M^«'i'fmIies)-r6o ^fh\:Li:.mi:^x:^^2(Dmnmm\^^~^ 

-atf) i-i-mt-r^. ~^fz.mi:8Lxim2(DWMmm'i.. '^'^(D^^vr:»:^mK^-:^x^ 
^s^w^^iAx^j^^^^fzMM. Mfm\^fi:^fMzmm^mmi2,\Hxmt'L-^ 

[0048] ^(Di:o J^bTCVDfflM{t::^-emi:S.tJ«m2(7)J©)^^f^^^'ft:LTi^3|s|.:^^y^^?f^ 
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[0049] ±mmm(Dmmn^xthit.miAxj^m2(Dmfmmmmm, 2^m^:immv 

'0.Ml(DWM1^W(Sr[Ta(O-Et) (OC H OMe)] ) tm2(DmWM^(Bi(MMP) 

5 2 4 2 3 

[0050] ^/c, ^mm(Dffmxi^. miRnm2(DWM^^^m^wi, 2^n^'n(D^u^ 

1-fc:J6(Mx.f^^^yT;^f;^fi. 4^iE-C200ml/min.— 2L/min) , ||i:S.t/^2(DiE*i|- 

mmm^mmm\:u'^^m(D±^^mm^^m^x^ti^-r^m.M^m^'r:it^n 
mnmmm'^i, 2Rxfi^mm4^m^xnm^^'r^:it^nmx^^^ 
[0051] ^f'. ;$:iiit(Dj^^-efi. i^mm4x^^ur:ff:^^zmiRnm2(Dmfmm^m 

mnm-mm\:.^R)t^^m^'r:it^mmx^. ^w^m4^m^ix @ sg^'9-r?.:i^ 

[0052] ^fc. miR-c^m2(Dmnmm^^wcm4x^wc^^. ^(d^j^ 

m^^±mm^'^xnm'^(DWMmmn.^\^wi3^xi]mvxmm^mt{:^^:^ 
i[:)^^^^ti)^x^^o t^oT. m^L^mKHj&(Dmtmi3\z^\^^xwMm^^ 
(Dmm<D^i)^uit't^^t^m^\x^^f^i^.MK^miiHi&(Dmt'wxmnm 
•A^^tmRm^m^-r^t^m^ix^. mK^mKH7&(D^^mx s t^m-r^^t^ 
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[0053] Ai^L.fcX^\C^mM(Dmm'X:U. gEWl"3. ^^mmi4. ^ffl^L&U^M-fbW-Cg 

[0054] mm(Djf^m2) 

mi (c) ^mm(Dmm(Dj^m2\:ix^cvi:>mn^m<Dmmm'^^^m^m^ 

[0055] Ell (c) izm-rcvBrnrnt^i-i. s-DCDmm-mm^^^wcm^m^'r^s-Dmiw 

xm. mi7b^^^(DmMmmmumi, 2, ib^^t^i.o\^^^^)r-^^::^mum^f)^ 
[0056] m2.<Dmmmmwmi5(^^t^m\^^^i^^^^mimm^Wi^'r^m^(^Wi^m 

[0057] mi7bmm^<DWMmmmumi, 2, i5^fh^fh(D9nm-±MiU)>hmm-^fhx\^^ 
5o m-h.^-rvris:^mum'ip^\^^n^miJb^m^(DWMmmm%mi, 2, 15 
^fh^fh(D^mtwmmiit(Dm\a^''7^m.m^m^hfhx\^^o ^(z^^m^fi. ^1 
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[0058] ±mMm(Dj^^m2iz:^\^^x-hmm(Dj^mitmm(D^^^n^^t^^-v^^o 
[0059] (mm(D^m3) 

[0060] 01 (d) i^^-rcvumm^mii. 4-D(DWMmm^^j^wiim^mi^'r^4-D(Dmw 
1, 2, 15, le^^bTv^So -D^^.mi(DWMmmm^itm2(DWMmMmi 
m 2tm3(Dmmmm saw 1 5tm4(DWMmmm i e f^sv > p^lt w 
(ciBe$tL-cv^:5o mi7b^f^4(Dmnmmmmwi, 2, 15, leo^^^Mt^tt^^^r^yr 

^mnm3<D\Hm^WA^nxm. mi7b^m4<Dmnmmmm'w^^t^^^i^^ 
^vr:ff^^mmm3^mj^^rix\^^^. 
[0061] m4<Dmfmmmm'^i6(Dmmmi^^^:fy^^4Rxfmm^w^'r^m4(Dm'^m 

M^m^^i-^iM^M^^i^xi^^. ^^:trju4(DWtm-.tm4(DjwMmi^mmwi6t 

v^^c mmmm(Dm^mtm4(Dmnmmmmm6t(Dm\ai^vu-^ m^^-r) 

mtm4(DWMmmmmmiQt(Drm']xmmt^^^^^4^'^^m m-^) -rsj;5t-^=eo 

[0062] mi7bmm4(DWMmmmmi, 2, 15, i6^tL^^ti.c7)3fe^sji*0?L;e)>feit^$ti. 
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[0063] ±mmm(Dnm3\-m^xi,mm(DMm2tmm<Dm^^n^^t^^^x^^^o 
[0064] 1^. :^mmi^Ji^vf:imm(DwmKm^^n^h(Dxuf£<. :^mm(D^w^^ 

(Df^m^^Bi^n-r, f^mm^^m^ ^^^:^^'^^m^^x. vBcocsuper 

Conductive Oxide)^ Thick PZT/PLZT/SBT(Filter,MEMS,Optical Interconnect, HD) 
^ Metal (Ir, Ft, Cu). Barrier Metal(TiN,TaN), High k(HfOx,Al O ,BST etc) ^(DM 

2 3 

m^cvD^m\^^xmf^'r^w^mx^^o 

^fc^ ±mMM(DmmXii^ Sr[Ta(OEt) (OC H OMe)] ^mM^^^Ml^t:.^! 

5 2 4 2 

(Dm^mmtBiiMMP) ^mM\^mmL^fcm2(Dmp^mm^m^^x\^?)t^. rtte^ 

3 

(Dmnmmi^mm^n^h(Dxiii:ti<.m(omw^un^mmimmi^xi'fmi^±^ 

p^m^^m^^^^t-hnrnxh^o^h^ai^sTiTaioKt) (ocHOMe)] mf^m 
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^:Lt^mmx^fc. 

[0068] [|I11]S1 (a) fW^0Jc7)^Jfe©JF^|gltCj;5CVDM^^b^(^^»lt^^m5^6^ 

i-^-r«^0T^&'9. 01(b) nmmm'^^. ^j^w^n&nmm^m^m^^^m 
mmxh^. mi ic)i-±mm(Dmm2\:L^:6c^/r>mmm(Dmmm^m^m^mi^ 
m-rmf^mxh'o. mi (d)nmmmm3iz.^:6cvDmmt^(Dmmm^^^m 

^m^^-rmi^mxh^, 

[iii2]Ei2{^, mM(Dnmi\^x^cvummt^^m:tfcm^Mi[:^cvDmn^M 

mmm\^xsBTmm^^m\.fcmm^^^^-rmx:h^. 

msmsit. sBTmm^mmmt^cvDmu(Dmmmmxi^mu sbt^i^^^ 

(DBu Ta, STmRf^^Bi^vfcmm^^^^-f-mxh^o 

[|l|4]|li4{^, Sr[Ta(OEt) (OC H OMe)] (DTG CHART(Ar 760/10Torr,O 760Torr)^ 
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[|2l5]05{i, Bi(OtAm) (DTG CHART (Ar 760/10Toit,O2 760Torr)^^-f-|l|-t?3b5 
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[|ll6]ia6(^. Bi(MMP) (DTG CHART (Ar 760/10ToiT,O2 760Torr)^^-t-|l|-CfeSc 
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[|El7]|ll7{i. Bi(OtAm) /Sr[Ta(OEt) ] fBi^i^COTG CHART (Ar 760/10Torr,O2 

3 6 2 

760Torr)^^-f-|lI-C&'5o 

[iii8]ig8«. NMR (u(Dmmu^m) #tt?r^-rig-cfeSo 

[|ll9]H9{i. Bi(MMP) /Sr[Ta(OEt) (OC H OMe)] ^^-^f^c^TG CHART (Ar 

3 5 2 4 2 

760Torr)^^-t-|g|'efcS, 

[gHOjlUlOfi. BiPh C9TG CHART (Ar 760/10Torr,O2 76OTorr)^^-t"0't?fc5o 

3 

[gUljUlllfi. BiPh /Sr[Ta(OEt) ] U'a'i^(7)TG CHART (Ar 760,0 760Torr)^^ 

3 6 2 2 

[|2I12]|2I12{4, Mixing Stability of BiPh3 & Sr[Ta(OEt)6]2 (NMR) 

So 

[|1I13]|1I13«, BiPh TG-DTA CHART (O 760Torr)^^-rilI"t?fe5o 

3 2 

[0069] i-mi(Dmnwmmnm 
1 6 • • • m4(Dmmmm saw 
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Bi(MMP) ^mMi^u^vfch(D^'^^. tfj|E=^i-yr;(f;^f*r/v:=fV^^^x«^^ 
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[10] mm(DWMmmAx^^^vT:^^^^n^^n^m^z6^mvx6^mu\^m'i^u Wt^ 
5^m^-ii:. -^(^ li:^ \mumMmm^mmmm^'^xmt'r^:Lt^mwit'r^cv 



wo 2005/067016 



1/13 



PCT/JP2004/006633 




2/13 

WO 2005/067016 PCT/JP2004/006633 



m2] 




3/13 

WO 2005/067016 PCT/JP2004/006633 



[El 3] 




wo 2005/067016 



4/13 



PCT/JP2004/006633 



[04] 




5/13 

WO 2005/067016 PCT/JP2004/006633 




6/13 

WO 2005/067016 PCT/JP2004/006633 



[E16] 




1 I 



wo 2005/067016 



7/13 



PCT/JP2004/006633 




wo 2005/067016 



8/13 



PCT/JP2004/006633 




9/13 

WO 2005/067016 PCT/JP2004/006633 



9] 




^ S S S 2 

I I 



10/13 

WO 2005/067016 PCT/JP2004/006633 



[mio] 




11/13 



WO 2005/067016 PCT/JP2004/006633 

11] 




% /»qSi3M 



wo 2005/067016 



12/13 



PCT/JP2004/006633 



[11112] 




13/13 

WO 2005/067016 PCT/JP2004/006633 



[mis] 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/006633 



CLASSIFICATION OF SUBJECT MATTER 

Int. 01'' H01L21/205, H01L21/31/ C23C16/448 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl'' H01L21/205, H01L21/31, C23C16/00-16/56 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Jitsuyo Shinan Toroku Koho 1996-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
A 



A 



A 



JP 2003-273030 A (Kabushiki Kaisha Watanabe 
Shoko) , 

26 September, 2003 (26.09.03), 
Full text 

6 WO 03/079421 Al 

JP 6-310444 A {Ryoden Semiconductor System 

Engineering) , 

04 November, 1994 (04.11.94), 
Par. No. [0027] 
(Family: none) 

JP 2003-318170 A (Japan Pionics Co., Ltd.), 

07 November, 2003 (07.11.03), 
Full text 

(Family: none) 



1-3,8-11 
7 



10 



4-6 



I ^ I Further documents are listed in the continuation of Box C. 



I I See patent family annex. 



* Special categories of cited documents: "T" 
"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international "X" 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "y*' 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 

V* document published prior to the international filing date but later than 

the priority date claimed "&" 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
27 July, 2004 (27.07.04) 


Date of mailing of the international search report 
10 August, 2004 (10.08.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/006633 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


JP 2003-309114 A (Japan Pionics Co., Ltd.), 
31 October, 2003 (31.10.03), 
Full text 
(Family: none) 


4-6 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



mtam^'^ PCT/JP20 0 4/0 06 6 3 3 



A. mm(Dmi-^^m(D^M mmm^6^m (ipo ) 

Int.cr H01L21/'205, H01L21/ 31, C2 3C16/4 48 



B. 



iis^^n^tcM^mmm mmmn^m (iPO ) 

Int.cr H01L 2 1/2 0 5, H 0 1 L 2 1 / 31, C 2 3 C 1 6/0 0 - 1 6/ 5 6 



B^HIIffiff^-i^fR 1922-1996#^ 

0:*:H<2^M^fflaif^<&fR 1971-2004^ 

0:*:iaS»-*fflff^<2^« 1994-2004<^ 

0 7'izmMmf^m^m-&n 1996-2004^ 



Hl^^S-e^ffl U^ca^7*-i5?-<-;^ (T^-iS'^— UfcffiM) 



c. 









X 
A 
A 

A 

A 


JP 2003-273030 A m^^n.mm^n) 2003. 09. 26,-^X 

& WO 03/079421 Al ' 
JP 6-310444 A (Mm±^ =^>'^^^ ^->:^TJ>.=^:yi^:=-TV l^i^ 

W^^n.) 1994.11.04, [0027] , C:^^^ y-^c^u 
JP 2003-318170 A {^^^^^ :^:=-^ :^W^M±) 2003. 11. 07, 

JP 2003-309114 A y^W^^^) 2003. 10. 31, 


1-3, 8-11 
7 

10 

4-6 

4-6 



TEJ lll^tmii0HU<75i±lR*;ttt#fF-efcS^S. ffl^WKB 

Jem (assr#-r) 
roj nssiEjcsuB^^ mm. m^^i^-mRir^xm 



r&j Ir1-/-<-7=- ^ h :7 r :5 y — :Sc»li 



27. 07. 2004 



10. a 2004 



0 :2^H<l#F-;t ( I S A/ J P ) 
C$»-^l 0 0-8 9 1 5 
M-^^=f^^ m IS® MHT S 4 # 3 



4R 



8 8 3 1 



lilgfl-^ 03-3581-1101 F^H 3 4 6 9 



